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Motivation and Approach 

• NASA Global Precipitation Measurement (GPM) Missions results in a number 
of new datasets to evaluate the performance of bulk microphysical 
parameterizations. 

• It is hypothesized that many bulk microphysical differences in-cloud are 
related to how snow and rimed snow are parameterized. 


•Approach: Utilize the Global Precipitation Measurement (GPM) Mission field 
studies (e.g., GCPEx 2012) to verify and improve parameterizations, as well as 
radar/microphysical obs of snowbands over Long Island, 
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Global Precipitation Mission (GPM) Cold-season 
Precipitation Experiment (GCPEx 
1/15/2012 - 2/29/2012) (UND Cessna Citation 
aircraft for microphysics and numerous group radar 
and surface obs) 

WRF run at 9, 3, and 1-km grid spacing using V3.5; 
YSU PBL, K-Fritsch on 9-km, and 6 different BMPs. 
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February 18, 2012: Radar Animatic 
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Warm Frontal Snowband at 1100 UTC 18 Feb 2012 
(ground-based radar vs WRF Schemes) 





Warm Frontal Snowband at 1100 UTC 18 Feb 2012 
(Ground radar vs WRF Schemes) 
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Figure 6. Mean WRF profiles 
of ice water content, snow 
exponential PSD slope 
parameter, and intercept for 
the boxes in Fig. 2 in 
comparison to aircraft spiral. 
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WRF V3.4 Simulations 


20091 21 9_20, 20100108, 20100128 
20100216, 20100226, 20110107, 20110221 
20120121, and 20120211 events simulated. 

12-km NAM and 0.5° GFS used for initial 
and boundary conditions. 

1 .33-km grid spacing with 39 vertical levels. 


Betts-Miller-Janjic cumulus scheme on the 36 
and 12-km domains. 


YSU Planetary Boundary Layer scheme and Unified Noah Land Surface'Physics. 



4 km 


Microphysics schemes: WRF Single Moment 6-class Microphysics, Thompson, 
Morrison Double Moment, and Stony Brook. All verification on the 1.33 km domain. 


SBNY was used as the verification point for all simulations except for 20091 21 9_20 
due to the snow band simulated west of observed location. A representative point 
for SBNY was chosen in these simulations. 


All simulations given at least six hours of spin-up time before any verification, except 
20110107 (~4 hours of spin-up). 
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Light Riming (LR) Cases: 

Vertical Doppler Velocities 
at SBNY 
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Light Riming (LR) Cases: 
Mixing Ratio Profiles 




Ice Habit, and Riming Evolution in Extratropical Cyclone Comma Head 
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Colle et al. 

2014: in press 
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Light Riming (LR) Cases: 

Reflectivity (dBZ) CFADs 
at SBNY 
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Heavy Riming (HR) Cases 
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Heavy Riming (HR) Cases: f 


Vertical Doppler Velocities 
at SBNY 
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Heavy Riming (HR) Cases: 
Mixing Ratio Profiles 
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Conclusions 


All bulk microphysical schemes produced a realistic warm 
frontal precipitation band (and hydrometeor contents) during 
the 18 Feb 2012 GCPEx case, although Thompson is 
somewhat too weak. 

Morrison (double moment) had the best snow slope 
parameter (gamma), but not the best slope intercept. 
Intercepts a function of temperature were best (SBU and 
WSM6) and constant intercept (Goddard) worst. 

For a larger number of winter storms, there is less 
microphysical variations for relatively light riming events. All 
schemes underpredicted fallspeeds for light riming, likely 
related to fast-falling cold type crystals. Schemes using non- 
spherical assumptions (Thom and SBU) best for reflectivity 
profiles. 

All schemes underpred ct the average snow fallspeed for 
heavily rimed events, suggesting too little riming. 
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Microphysical Cross sections at 1100 UTC 18 Feb 2012 
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